The paper aims to present the structure of weather types at two meteorological stations Galle and Nuwara Eliya (Sri Lanka). The weather type is determined as a generalized characteristic of the weather by features and gradation of selected meteorological elements. All available data on daily average, maximum and minimum air temperature, the average daily total cloud amount and the daily precipitation amount come from OGIMET database and have been used to designate weather types. The analysis was performed for the period April 2002 -March 2012. The weather types were designated based on the modified A. Woś (2010) classification of weather types. The frequency of groups, subgroups, classes, and types of weather were determined. Additionally, determined frequency of sequences of days with the same weather type.
Introduction
Complex climatology determines the climate as "the multiannual weather regime, understood as the entirety of weather conditions, as well as their characteristic sequence" (Ferdynus and Marsz 2000) . In contrast to classical climatology, climate is not described by the average value of each individual meteorological element, but as their interdependence, simultaneous, comprehensive impact in a given geographical environment. This approach allows to fully determine the state of the weather (type of weather) in given area (Piotrowicz 2010) . Weather type is determined as a generalized characteristic of the weather by features and gradation of selected meteorological elements (Woś 1996) .
Application of a complex climatology methods have been extensively described in literature (Czubukow 1949; Woś 1996 Woś , 2010 Ferdynus 1997 Ferdynus , 2004 Ferdynus , 2013 Howe 1925; Kossowski 1968; Maheras 1984; Marsz 1992; Nichols 1925; Michailidou et al. 2009 ).
The aim of this study is to define the structure of types of weather on two synoptic stations: Galle (WMO No 43495, 06°02'N, 80°13'E, 9 m a.s.l.) and Nuwara Eliya (WMO No 43473, 06°58'N, 80°46'E, 1880 m a.s.l.). Both are situated on the Ceylon (Sri Lanka), the Indian Ocean, in the southern part of the Indian subcontinent (Fig. 1 ). Galle is a lowland station, situated in the south-western part of the island, within the coastal belt, where altitudes reach up to 30 m above sea level. Nuwara Eliya is a station lying on highlands, where the average height of terrain amounts about 1500 m above sea level (Pathirana 1980 ). The differences in the topography of both stations entail that they have a different type of climate, although they are being spaced apart only about 118 km from each other. According to the Köppen climate classification, Galle represents a tropical rainforest climate (Af), while Nuwara Eliya marine -mild winter (Cfb) (Martyn 2000) . The average annual maximum air temperature is in Galle 28.9°C, and in Nuwara Eliya 20.1°C, while the average annual minimum air temperature is for Galle 24.2°C and for Nuwara Eliya 10.7°C. At both stations, the warmest month of the year is May, and the coldest January (Takahashi and Arakawa 1981) . In terms of annual rainfall, both stations are located in the wet zone, but in two variations: Galle in the maritime wet zone and Nuwara Eliya in hill country wet zone. The climate of both stations is dominated by the mentioned topographical features of the region and the South-West monsoon regional scale wind regimes. The season of South-West Monsoon lasts from May to August, bringing rain to the South-and West-coast regions (Galle), as well as central highlands (Nuwara Eliya). The dry season in these regions is from December to March. There is also an intermonsoonal period in October and November when rain and thunderstorms can occur in many parts of the island. This is due to extensive system of cyclones over the Bay of Bengal (Niggol Seo et al. 2005) . The mean annual rainfall is estimated to be 2510 mm in Galle and 2160 mm in Nuwara Eliya (Takahashi and Arakawa 1981) . Due to location of the two stations in the equatorial zone, there is a clear differentiation in the course of the annual individual meteorological elements. Therefore, this paper constitutes a comparison of the basic elements of the structure of weather in mountainous and lowland areas in the equatorial zone. It may seem that the climate of Sri Lanka is quite well described in literature. Existing works, however, are a part of a general climatology. There are no works in the literature treating climate of Sri Lanka as a complex of weather conditions. This work is characteristic of the climate using complexes of weather (weather types), which are several co-occurring meteorological elements at the same time. For this region, it is a new approach. The complement of the research is the analysis of the interannual variability of types, classes and groups of the weather. The knowledge of changes in the frequency and type of weather is used in social and economic life of man. Almost every area of human life, eg. agriculture and energy, is adjusted to the changing climatic conditions and their consequences. 
Data and method
Data to characterize the structure of types of weather are the average daily air temperature, the average daily total cloud amount and the daily precipitation amount. The data were obtained from the meteorological database OGIMET (Valor and López 2014) In order to determine the types of weather used method of the classification of weather types based on the A. Woś (2010) typology. The unit of grouping data in this classification is the day.
Meteorological elements which were taken into account were:
 thermal state of the air (T) determined by the average daily temperature (Tavg) and the course of the air temperature during the day (Tmax, Tmin);  cloudiness (N) determined by the mean diurnal cloudiness;  precipitation (R) (occurence or lack of precipitation during a day).
To determine the thermal conditions designated 10 intervals of air temperature values. The reason for such a high variation of ranges of air temperature, which may seem unnecessary to characterize the climate of Sri Lanka, is, this paper is a part of a larger research on the typology of the weather types in different climatic zones of Asia. Moreover, the range of values of these intervals has been changed compared to A. Woś's (2010) classification. This is due to A. Woś (2010) typology was created for midlatitude. The cloudiness of the sky is characterized by 3 intervals, and precipitation by 2. The ranges of these intervals remained the same as in the A. Woś classification. As a result of a combination of selected meteorological elements and gradations of their values, designated 60 types of weather (tab.1). Each type of weather is marked with three digit code -TNR. The first digit refers to the temperature range, the second to the cloudiness, and the third to precipitation. For example, the type of weather written as 921 represents very warm weather, partly cloudy, without precipitation. The basic unit in this classification is the weather type, which defines all days having a uniform description of all three meteorological elements, and therefore, identical digital code (TNR). In addition, at this typology also stands out:
 a group of weather -the unit grouping all days with similar conditions of thermals;  a subgroup of weather -additional unit characterized by days with the same thermal conditions and cloudiness;  a class of weather -units aggregating in it all days uniformly in relation to their cloudiness and precipitation. Classified in the weather types days were grouped and specified the average annual, decadal and monthly frequency of particular classification units and frequency of sequences with the same types of weather. Decade means in this study a ten-day period. Each month of the year has been divided into 3 decades, the first decade includes the first 10 days of the month, the second from the 11th to the 20th day of the month, and the third from 21st to 28, 30 or 31, depending on the length of the month). Moreover, for each station the core of the structure of weather types were determined. As in the previous work of the author (Dobrowolska 2013 ) the core of the structure of weather types is constituted by most frequently observed weather types, of which the cumulative frequency of occurrence is over 70%.
The structure of weather types

Frequency of occurrence of weather groups and subgroups
A weather group includes all days that are homogeneous in terms of air temperature, and subgroups -of air temperature plus cloudiness. Table 2 and 3 presents the frequency of occurrence of groups and subgroups of the weather. At both stations, the weather conditions were very stable. In researched period at Galle and Nuwara Eliya were recorded 2 groups of weather, but one of them occurred very rarely.
In Galle 99.75% of the observations were days with very warm weather (9NR), when the average daily temperature was in the range of 20.0°-30.0°C, and only 11 days in the 12 analyzed years, with exceptionally warm weather (0NR), with average daily temperature above 30.0°C. This small thermal diversity during the year is a result from geographical location of Galle station near the Equator, in tropical rainforest climates.
In Nuwara Eliya the dominating weather type was warm weather (8NR), with an average daily temperature in the range of 10.0°-20.0°C (99.98%). Very warm weather (9NR) observed once in the analyzed period (0.02%). Nuwara Eliya is also located near the Equator, but at much higher altitude, hence lower, however, aligned values of air temperature, during a year.
At both stations frequency of weather subgroups were very similar to each other. The dominant subgroup, regardless of the air temperature, was partly cloudy weather. At Galle represents 76.01% of the observations, and in Nuwara Eliya 57.06%. The cloudy weather at Galle was marked by a frequency of 20.65%, and 36.0% in Nuwara Eliya. Least days per year were recorded with the blue sky weather (Galle -3.29%, Nuwara Eliya 6.94%). Figure 2 and 3 presents the frequency of occurrence of weather subgroups at selected meteorological stations in Ceylon in particular months of the year. The analysis shows that at both Galle and Nuwara Eliya were listed several subgroups of weather occurring in all months of the statistical year. In Galle it was mainly very warm, partly cloudy weather (92R -75.82%) and very warm, cloudy weather (93R -20.63%). The very warm, blue sky weather (91R -3.28%) observed although in all months of the year, but during the period of April-November shows a marginal percentages. Other weather subgroups appeared only a few times in the analyzed period. In Nuwara Eliya observed 4 weather subgroups, including one -very warm, partly cloudy weather (92R), which was recorded only once in the researched period of 12 years. In all the months of the year a high frequency of occurrence characterized weather: warm, partly cloudy (82R -57.04%) and warm, cloudy (83R -36.00%). Warm, blue sky weather (81R -6.94%) was also observed during the whole year and was characterized by a higher frequency in the months JanuaryMarch. Overall measure of the variability of the weather may be the number of occurring groups of weather recorded in a given unit of time (month, decade). The greater number of weather units demonstrates the greater variability of weather conditions from year to year. The number of groups of weather occurring in consecutive decades in the year at selected stations was specific because of the climate prevailing in them. On average, at both stations, there was only one group of weather. Once in the study period in Nuwara Eliya were recorded two groups. This occurred in the 7th decade of the year. In Galle the period when two weather groups were recorded were the decades 10-11 and 13-14 (first two decades of April and May). In that period in Galle, highest temperatures are recorded annually which is related to the height of the sun above the horizon, which reaches the highest value of the year (Fig. 4) .
The frequency of occurrence of weather classes
The weather class aggregates features of different amount of cloudiness and precipitation. At both stations observed all 6 of the possible to occur with that classification of weather classes. The incidence of the different classes of weather varies at selected stations (tab. 4). In Galle and Nuwara Eliya the most frequent was partly cloudy weather without precipitation (T20). In Galle it slightly exceeded 40% in frequency, while in Nuwara Eliya 30%. At Galle weather partly cloudy with precipitation (T21) was observed next with 35.22% frequency. These two mentioned classes were recorded at Galle for almost 273 days in an average year (76%). At Nuwara Eliya first two classes -weather marked as T20 (partly cloudy without precipitation) and T31 (cloudy with precipitation) had very similar to each frequency -about 30%. In total, were listed on 233 days a year (64.03%). Third place in the ranking of the frequency of weather classes took in Galle cloudy with precipitation weather (T31 -16.49%), while in Nuwara Eliya partly cloudy with precipitation weather (T21 -24.41%). The other 3 weather classes (T30 -cloudy weather with no precipitation, T10 -blue sky weather with no precipitation and T11 -blue sky weather with precipitation) have not reached frequency above 7%. 
The frequency of occurrence of weather types
A weather type includes all days that are homogenous in terms of thermal conditions, cloudiness and precipitation. Weather conditions at Ceylon stations show a high monotony and slight variation in the annual course of meteorological elements. During the analyzed period 10 at Galle and 7 types at Nuwara Eliya were observed. The predominant type of weather at plain station Galle was very warm, partly cloudy weather with no precipitation (920 -41.10%), and at Nuwara Eliya, slightly colder, warm, partly cloudy weather with no precipitation (820 -32.63%). In second place at Galle was very warm, partly cloudy weather with precipitation (921 -34.66%), while in Nuwara Eliya warm, cloudy weather with precipitation (831 -31.37%). Next, at Galle was very warm, cloudy weather with precipitation (931 -16.28%), and at Nuwara Eliya warm, partly cloudy weather with precipitation (821 -24.41%). Types of weather at both stations in the fourth and fifth place characterized similar frequencies (Galle -4.40% and 3.21%; Nuwara Eliya -6.77% and 4.63%). These were the types: 930 -very warm, cloudy weather with no precipitation and 910 -very warm, blue sky weather with no precipitation (Galle), 810 -warm, blue sky weather with no precipitation and 830 -warm, cloudy weather with no precipitation (Nuwara Eliya).
The remaining five types listed in Galle and 2 in Nuwara Eliya characterized the turnout of less than 1%. In the analyzed period were recorded less than 7 times and had a marginal importance in the annual structure of types of weather. At both stations a mere few types constitute the core of structure of the weather types (70% of the observations). In the case of Galle, 2 types are characterised by a total of more than 70% of the frequency, while in Nuwara Eliya 3 (tab. 5).
Weather variability from year to year at selected stations was low as evidenced by the distribution of the number of types of weather in different decades of the year. Distribution of the number of types of weather in particular decades of the year for both stations is as nearly equal to the distribution of number of weather classes. This is due to the presence of an average of one weather group a year at the studied stations. Average number of types in the decade at both stations was 5. This means that in average decade, certain types of weather occur annually. The occurrence of the number of types of weather in the decade less than 10 indicates that the average duration of one or more types of weather is greater than 1 day. Only in the decade of 11 (second decade of April) and 13 (the first decade of May) were observed more types in Galle -respectively 8 and 7 (Fig. 4) . The analyzed variability of the number of groups, classes and types of weather in the years 2003-2013 for both stations is slightly different. For any station cannot determine trends in the structure of types of weather. Derogations from the most frequently listed number of individual classification units appear to be random in nature. In Nuwara Eliya in 2003, 2004, 2009 and 2013 recorded more than usual about one type of weather. In Galle the greatest number of weather types was observed in 2010 -8 and 2013 -7 (Fig. 5) .
Figures 6 and 7 illustrates changes in frequency of the most frequently recorded 5 types of weather in the following years of the period 2003-2013. Their analysis shows that the weather type marked 921 (very warm, partly cloudy weather with precipitation) in Galle was characterized by decreasing frequency of occurrence, while frequency of type designated as 920 (very warm, partly cloudy weather without precipitation) and 931 (very warm, cloudy weather with precipitation) has increased. (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) However, in Nuwara Eliya the growth of frequency in the coming years was observed for type 821 (warm, partly clouded weather with precipitation) and 820 (warm, partly clouded weather, without precipitation). The frequency of rare types of weather (930 and 910 for Galle; and 810 i 830 for Nuwara Eliya) had a similar value in all the researched years.
The length and occurrence of dominant weather types sequences
A sequence of days with the same type of weather informs which types of weather increase the stability of the weather conditions. For a sequence with the weather type it is considered occurrence of two consecutive days with the same type of weather. The unit of length within the particular type of the weather is the day. The conducted calculations show that more sequences with the same type of weather were observed in Galle (893) than in Nuwara Eliya (869). However, the difference between the stations is small. Frequency distribution of sequences of days with weather types is very similar to each other at both stations. In the entire study period were observed sequences days in length from 2 to 20 days. However, the longer the sequence with the same weather type was, the less frequently was it observed. For example, at both stations the longest sequences: nineteen-day, twentyday were observed just once. In Galle they appeared to weather marked code 920, which is the most common, and in Nuwara Eliya with the weather 831. Almost half of the listed sequences represent the shortest -a two-day (Galle -49.03% and Nuwara Eliya -45.71%). More than one fifth were the sequences of a three-day ones. Sequences of four had frequency nearly 10%. The incidence of other sequences was less than 7%. Most sequences were observed with the most common types of weather. At Galle the most frequent were sequences with very warm, partly cloudy weather without precipitation (920 -41.39%), while at Nuwara Eliya warm, partly cloudy weather without precipitation (820 -36.48%).
Conclusions
The paper presents the comparison of structure of weather types at Ceylon meteorological stations located in equatorial zone, however, at different heights above sea level -lowland Galle and highland Nuwara Eliya in period April 2002-March 2014. A feature of climatic conditions of the two stations is small variation in weather conditions, which is reflected in the small number of weather types listed during a statistical year. A small number of them contributes to the fact that the recorded types of weather achieve a large frequency, which in turn means that the type of weather lasts very long. The most frequent weather type in Galle -very warm, partly cloudy weather without precipitation (920) maintains an average of more than 150 days during a year, and in Nuwara Eliya -warm, partly cloudy weather without precipitation (820) -119 days a year. A small variation in weather conditions is reflected also in the range of the types of weather. In Galle occurred primarily very warm weather types, while in Nuwara Eliya types of warm weather. In addition, for both stations observed a small number of types that were recorded sporadically in the research period. Analysis of the frequency of occurrence of weather classes allows to conclude, that for the weather changeability in this region, is primarily responsible criterion of cloudiness. The frequency of distribution of weather classes at both stations was quite different. In the year at both stations clearly dominant were days of partly cloudy with no precipitation weather (T20). In Galle has represented approximately 40% (146 days of the year), and in Nuwara Eliya 33% (120 days of the year). During the year, at both stations, slightly prevailed days with precipitation. More of them observed at the highlands station Nuwara Eliya than lowland Galle. Similarly to the study of Manawadu and Fernando (2008) has observed the slight decrease in the number of days with precipitation in Galle, and a slight increase in the Nuwara Eliya. Despite the significant difference in topography of both stations, the described structures of weather types are quite similar to each other. Nuwara Eliya, as a mountain station, was characterized by lower average diurnal temperatures, a higher percentage of days with high cloud cover over 79%, and a higher percentage of days with precipitation in a year than Galle. Both are characterized by significant weather monotony, which genesis should be related to the location in the vicinity of the Equator.
